Arrest of embryo development in Brassica napus mediated by modified Pseudomonas aeruginosa exotoxin A.
Intracellularly expressed cytotoxins are useful tools both to study the action of plant regulatory sequences in transgenic plants and to modify plant phenotype. We have engineered a low mammalian toxicity derivative of Pseudomonas aeruginosa exotoxin A for intracellular expression in plant cells by fusing the ADP ribosylating domain of the exotoxin gene to plant regulatory sequences. The efficacy of exotoxin A on plant cells was demonstrated by transient expression of the modified exotoxin gene in tobacco protoplasts: the exotoxin gene inhibited the expression of a co-electroporated beta-glucuronidase gene. An exotoxin with an introduced frameshift mutation was also effective at inhibiting beta-glucuronidase expression in the transient assay; the activity of the frameshifted gene was presumably a result of frameshifting during translation or initiation of translation at a codon other than AUG. When fused to napin regulatory sequences, the exotoxin gene specifically arrested embryo development in the seeds of transgenic Brassica napus plants concomitant with the onset of napin expression. The napin/exotoxin chimeric gene did not have the same pattern of expression in tobacco as in B. napus; in addition to exhibiting an inhibition of seed development, the transgenic tobacco plants were male-sterile.